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<210> 1 

<211> 2364 

<212> DNA 

<213> Clostridium butyricum 



<400> 1 

atgataagta 

t taaatgcta 

caaacagaag 

aatatcccta 

aggtct tcac 

t taaataaga 

gatgtctttg 

gaggaaacaa 

ggcgt aggac 

ataaatgagg 

aaagaaaaat 

agatatgcta 

gaattaaatg 

natgaagcan 

cattctatitt: 

aatataacag 

attaataaag 

aaat taat tg 

atggcat tag 

tggaataaga 

ggact tcct g 

acat t ag aag 

aaaacagaag 

ataaattctg 

atgaaat cct 

catatgtgc t 

t tcttgtcat 

gcagaatata 

gt tgcagt t a 

acat t aaat a 

aagtttggaa 



aaggat ttag 
aaccatgtgt 
gccagccagc 
taacaattag 

aagtat ttcc 
gaactggaga 
agtattggaa 
gagaggcagt 
atgtat ctgt 
ct aaggaaca 
tcctaaatag 
aaaaggctaa 
aaatagcaaa 
gtcaat tatt 
ctccagctag 
ataagt ttgc 
taagagatga 
ttgggggtca 
aagcagctgt 
ct ccagatga 
ct tat tat aa 
at gcaaga ga 
gatggcatga 
gatt t gataa 
t tgatgaat t 
gtgc tgat aa 
raatggttga 
actt c agt gg 
aaaaaat tgt 
atgatt ttaa 
atgatattga 



tacccaaaca 
tgaatcagaa 
aattttaaga 
agatcaagaa 
tgagttttct 
tgcattccaa 
tggaaagaca 
aaattgtgaa 
agat tatgga 
att agaaaaa 
tgttattatc 
agagattgca 
aat ttgt tea 
ttggtttatt 
att tgatcaa 
t caagaatta 
gat ttcaact 
aaat tcagaa 
ccatgtaaag 
atttttgctt 
tgatgaagt t 
ct acggaata 
ttcagcattc 
aaataaacag 
catgaaagct 
t tgcatagat 
t aat tgtatc 
accacaaggt 
gtttgatgaa 
aaat tcagaa 
tgaagttgat 



gaaagaataa 
agagcaatat 
agagcattgg 
cttatagtgg 
aataagtggt 
att tcagaag 
acaagtgagt 
gtatt tactg 
aaagtat taa 
aacaggagt a 
tcatgcgaag 
gataatacaa 
aaagt t t cag 
catgcaataa 
tacatgtatc 
atagattgt a 
aaacatt ttg 
ggaaaagat g 
t tgcctcagc 

attatt ::cag 
at tggatgtg 
tttaat -ttg 
attggacct a 
tataaagct :: 
at t gcaca t g 
ggaaaagga a 
gttggagtag 
aat aagat t a 
gaaat acaag 
aattt agcta 



atat tt taaa 
taataacaga 
cat tgaaaca 
gaagtttaac 
tacaagatga 
aaagtaaaga 
tagcaacttc 
taggaaacta 
gggt tggatt 
tagatcctga 
ctgcaataac 
gtgatgcaaa 
gagagggagc 
taaatataga 
catat tatga 
tc tggattaa 
gtggttaccc 
raact aat aa 
::atct t tgtc 
aat taactag 
::at lagt t tc 
tg aac caca 
::a agaatagt 
aaactcaaaa 
aaatggagta 
cagaaagagc 
ag ag cct tea 
r:: aatattgg 
rtcct tcaga 
i:ct tactaaa 
gagagggtgc 



ggct caaat a 
atcat ttaaa 
catacttgaa 
taaagaacca 
■attggataga 
aaaattaaaa 
atatatgaca 
ctat tataat 
taatgggat t 
ttttataaag 
atatgtaaat 
aagaaaagct 
taaatct t tc 
atctaatgga 
aaatgataaa 
attaaatgat 
aatgtat caa 
agtatcatat 
agtaagaata 
agaagggtta 
tagaggt ctt 
aaagccagga 
agagt t aact 
t tttgaagaa 
ttttgtaaaa 
tccattacct 
^g^tggtggt 
agattcatt a 
attaaagaaa 
aaatgct cct 
at tagtatac 



6 0 

120 

180 

240 

3 00 

360 

420 

480 

54 0 

6 (:) 0 

66 0 
72 0 
780 
840 
9 0 0 
960 
102 0 
1 ;.") 8 0 
114 0 
1200 

12 6 0 

13 2 0 
13 8 0 
144 0 
1=S0 0 
156 0 
1 6 2 0 
16 80 
174 0 
1^0 0 
18 60 



0 

2 3 4 0 



tgtagagaag ttaataaata tacaaatcca aggggaggaa attttcaacc aggattatat 1920 
ccatcttcaa ttaatgtata ttttggaagc ttaacaggtg ctactccaga tggaaggaaa 1980 
tccggacaac cattagctga tggggtttct ccatcaagag gctgtgatgt atctggacct 2040 
actgcagctt gtaactcagt tagtaaatta gatcatttta tagcttcaaa tggaacttta 2100 
tttaatcaaa aattccatcc gtcagcatta aaaggtgata atggattaat gaatttatca 2160 
tcattaataa gaagttattt tgatcaaaag ggatttcatg ttcaatttaa tgtaatagat 2220 
aaaaaaatat tacttgcagc acaaaaaaat cctgaaaaat atcaagattt aattgttaga 
gttgcaggat atagtgcaca gttcatttct ttagataaat ctattcaaaa tgatattatt 
gcaagaactg aacatgttat gtaa 2364 

<210> 2 
<211> 915 
<212> DNA 

<213> Clostridium butyricum 
<400> 2 

atgagtaagg agataaaagg cgttttattt aacatacaaa aattttcgtt acatgatggg 6 0 

cctggaataa gaactatagt attttttaag ggatgttcaa tgtcgtgctt atggtgcagt 120 

aatccagaat cccaagatat taaacctcaa gtaatgttta ataaaaattt atgtacaaaa 180 

tgtggaagat gtaaatctca atgtaaaagt gcaggtattg atatgaattc agaatatagg 240 

atagataaaa gcaaatgtac agagtgtaca aaatgtgttg ataattgctt aagcggggca 300 

cttgttattg aaggaaggaa ttacagtgtt gaagacgtta taaaggaatt gaaaaaagat 360 

agtgttcaat atagaagatc aaacggtgga attacactat ctggagggga agtattactt 420 

caaccagatt ttgcagtgga gcttttaaaa gagtgtaaat catatggctg gcacactgcc 480 

attgaaacag caatgtatgt taatagtgaa tctgtaaaaa aagtaattcc atatatagat 540 

ctggctatga ttgatataaa aagtatgaat gatgaaatcc ataggaaatt tacaggagtg 600 

agtaacgaaa taatattaca aaacattaaa ttaagtgatg aattagctaa agaaataata 660 

atcagaattc ctgtaataga aggatttaat gcagatttac aaagtatagg agcaatagct 720 

caattttcaa aatcattaac aaatcttaaa agaatagatc ttcttccata ccataattat 780 

ggagaaaata agtatcaagc aattggaaga gagtattctt tgaaagaact aaaatcacct 84 0 

agtaaagaca aaatggaaag attaaaagct ttagttgaaa tcatgggaat accgtgcaca 900 
^^tggagctg agtaa 



<210> 3 

<211> 28 
<212> DNA 

<213> Clostridium butyricum 
<400> 3 

tagataaaac aaacaaaaat gttattat 28 

210> 4 

211> 1158 

2 1 2 > DNA 

«;213> Clostridium but\'ricum 

<400> 4 

atgagaat:gt atgattattt agtaccaagt gtaaacttta tgggagcaaa ttcagtatca 

gtagtaggtg aaagatgcaa aatattaggt ggaaaaaaag cattgatagt tacagataag 

tttctaaaag atatggaagg tggagctgtt gaattaacag ttaaatattt aaaagaagct 130 

ggattagatg ttgtatatta tgacggagtt gaaccaaatc caaaagatgt taatgttata 240 

gaaggattaa aaatatttaa agaagaaaat tgtgacatga tagtaactgt aggtggagga 300 

agttcgcatg attgcggtaa gggaatagga attgctgcaa cacatgaagg agatctttat 360 



6 0 
120 



gattatgcag 
actgcaggaa 
ataaaatttg 
cttatggtca 
gcaatagaag 
gctattaaat 
gcaagagaaa 
ttaggatatg 
gttgctaatg 
aagtttgcag 
gcagcagaga 
agtctaaagg 
ttagatggaa 
tttaaggctg 



gaatagaaac 
ctgctagtga 
t tatagttag 
aaaaacctgc 
catatgtatc 
taatttcaca 
atatggctta 
tacatgcaat 
caatgctatt 
atatagcaga 
aagccataaa 
agatgggagt 
atgcctttag 
cttattaa 



act tgtcaat 
at t aactcgt 
ctggagaaat 
aggat taaca 
aaaagatgca 
aaatttaaga 
tgcat cat ta 
ggctcatcaa 
accacatgtt 
at t tatggga 
tgcaatgttc 
gaaacaagaa 
caatccaaga 



ccattgccac 
cattgtgtar 
ttgcctctag 
gcagctacag 
aatccagtaa 
caagctgtag 
ctagcaggaa 
ttagggggac 
gaacgttata 
gaaaat atat 
^ggctt tcag 
gattttgagc 
aaaggaaatg 



caatagtagc 
tgact aatac 
tatctataaa 
gaatggatgc 
cagatgcttc 
ctttaggaga 
tggcat ttaa 
tgtatgatat 
atatgctatc 
ctggact t t c 
aggatgt tgg 
atatggcaga 
caaaagatat 



tgtaaatact 
aaaaaagaaa 
tgatccaatg 
tttaacacat 
agcaatacaa 
aaatcttgaa 
taatgctaat 
ggcacatggt 
aaatcctaag 
tgtaatggaa 
aattccgaaa 
actagct ct t 
tataaatatt 



420 

480 

540 

6 0 0 

660 

720 

780 

84 0 

900 

960 

1020 

1080 

1140 

1158 



<210> 5 
<211> 4963 
<212> ADN 

<213> Clostridium butyricum 



<400> 5 

gaataaaagt 

actactaata 

caattgtatt 

atactgttac 

gtttgttaaa 

ggaggagtaa 

aaggctcaaa 

gaatcattta 

cacatacttg 

actaaagaac 

gaattggata 

gaaaaattaa 

tcatatatga 

tactattata 

tt taatggga 

gattt tataa 

acatatgtaa 

aaaagaaaag 

gctaaatctt 

gaatctaatg 

gaaaatgata 

aaattaaatg 

ccaatgtatc 

aaagtatcat 

tcagtaagaa 

agagaagggt 

tctagaggtc 

caaaagccag 

gtagagt taa 

aattt tgaag 

tattttgtaa 

gctccattac 

caagatggtg 



tatctaataa 

aaaagt tcaa 

agtttt aact 

ataaaaaacg 

atattatcaa 

aaatgataag 

tat taaatgc 

aacaaacaga 

aaaatatccc 

caaggtcttc 

gattaaataa 

aagatgtctt 

cagaggaaac 

atggcgtagg 

tt ataaatga 

agaaagaaaa 

atagatatgc 

ctgaat taaa 

tctatgaagc 

gacat t ct at 

aaaatat aac 

atattaataa 

aaaaat t aat 

at atggcat 

tatggaataa 

taggact t cc 

tt acattaga 

gaaaaacaga 

ctataaat tc 

aaatgaaatc 

aacatatgtg 

ctttcttgt z 

gtgcagaata 



tgataaaagt 

agaatattac 
ttagataaaa 
agaaaaacat 
taaaatgata 
taaaggattt 
taaaccatgt 
aggccagcca 
tataacaatt 
acaagt att t 
gagaactgga 
tgagtattgg 
aagagaggca 
acatgtatct 
ggct aaggaa 
at tcctaaat 
taaaaaggct 
tgaaatagca 
atgtcaatta 
t tctccagct 
agataagtt t 
agtaagagat 
tgttgggggt 
agaagcagct 
gactccagat 
tgcttattat 
agatgcaaga 
aggatggcat 
tggat ttgat 
ct r tgatgaa 
ctgtgctgat 
at ^aatggtt 
taact tcagt 



cattattaga 

agtagacat t 
caaacaaaaa 
agcaaaagag 
agattagata 
agtacccaaa 
gttgaatcag 
gcaattttaa 
agagatcaag 
cctgagtttt 
gatgcat tec 
aatggaaaga 
gtaaat tgtg 
gtagattatg 
caattagaaa 
agtgttatta 
aaagagattg 
aaaatttgtt 
ttttggttta 
agatttgat c 
gctcaagaat 
gagatttcaa 
caaaatt cag 
gtccatgtaa 
gaattt ttgc 
aatgatgaag 
gactacggaa 
gat t cagcat 
aaaaataaac 
ttcatgaaag 
aat tgcatag 
gataattgta 
ggaccacaag 



taacttttta 
tgaaagaatg 
tgttattatt 
taccaatatt 
aaccaagtaa 
cagaaagaat 
aaagagcaat 
gaagagcatt 
aact tatagt 
ctaataagtg 
aaatttcaga 
caacaagtga 
aagtatttac 
gaaaagtatt 
aaaacaggag 
tctcatgcga 
cagataatac 
caaaagt t tc 
t tcatgcaat 
aat acatgt a 
taatagattg 
ctaaacattt 
aaggaaaaga 
^gt tgcctca 
ttagagcagc 
t tattattcc 
taattggatg 
tctttaatct 
agat tggacc 
cttataaagc 
atattgcaca 
tcggaaaagg 
gtgttggagt 



ttttaaaata 

caatgataaa 
agccaagaaa 
aagcaataaa 
gaatgtgatt 
aaatattt ta 
attaataaca 
ggcattgaaa 
gggaagtt ta 
gttacaagat 
agaaagtaaa 
gttagcaact 
tgtaggaaac 
aagggttgga 
tatagat cct 
agctgcaata 
aagtgatgca 
aggagaggga 
aataaatata 
tccatat tat 
tatctggatt 
tggtggttac 
tgcaactaat 
gccatct t tg 
agaat taact 
agcattagt c 
tgt tgaacca 
tgcaagaata 
taaaact caa 
tcaaatggag 
tgcagaaaga 
aaagagcct t 
agctaatat t 



60 

120 

180 

24 0 

300 

360 

42 0 

480 

54 0 

60 0 

660 

720 

780 

84 0 

90 0 

96 0 

1020 

1 0 8 0 

1140 

12 0 0 

1260 

1320 

1380 

1440 

150 0 

1560 

1620 

16 80 

1740 

1800 

1860 

1920 

1980 



ggagattcat 
gaatt aaaga 
aaaaatgct c 
gcattagtat 
ccaggattat 
gatggaagga 
gtat ctggac 
aatggaactt 
atgaatttat 
aatgtaatag 
ttaattgtta 
aatgatat ta 
gtaatgagta 
9ggcctggaa 
agtaatccag 
aaatgtggaa 
aggatagata 
gcacttgtta 
gatagtgttc 
ct tcaaccag 
gccattgaaa 
gatctggcta 
gtgagtaacg 
ataatcagaa 
gctcaatttt 
tatggagaaa 
cctagtaaag 
acaattggag 
aaaggagaag 
gagcaaattc 
cgatagttac 
aatatttaaa 
aagatgt taa 
taactgtagg 
atgaaggaga 
tagtagctgt 
ctaatacaaa 
ctataaatga 
tggatgctt t 
atgcttcagc 
t aggagaaaa 
cat ttaataa 
atgatatggc 
tigctatcaaa 
gactttctgt 
atgttggaat 
-ggcagaact 
aagatat tat 
t aaaagataa 
raagt taagt 



tagt tgcagt 
aaacat taaa 
ctaagt t tgg 
actgtagaga 
atccatcttc 
aatccggaca 
ctactgcagc 
tatt taatca 
catcattaat 
ataaaaaaat 
gagttgcagg 
t tgcaagaac 
aggagataaa 
taagaactat 
aatcccaaga 
gatgtaaatc 
aaagcaaatg 
ttgaaggaag 
aatatagaag 
attttgcagt 
cagcaatgta 
tgattgatat 
aaataat at t 
t tcctgtaat 
caaaatcatt 
ataagtatca 
acaaaatgga 
ctgagtaata 
attgcatatg 
agtatcagta 
agataagt tt 
sg^sgc tgga 
tgt tatagaa 
tggaggaagt 
tctttatgat 
aaatactact 
aaagaaaata 
tccaatgctt 
aacacatgca 
aatacaagct 
tct tgaagca 
tgctaat t ta 
acatggtgtt 
tcctaagaag 
aatggaagca 
tccgaaaagt 
agct ctt t ta 
aaatatt ttt 
aagatatata 
at taaact ta 



taaaaaaatt 
t aatgat 1 1 1 
aaatgat at t 
agt t aataaa 
aattaatgta 
accat tagct 
t tgt aactca 
aaaat tccat 
aagaagttat 
attacttgca 
atatagtgca 
tgaacatgt t 
aggcgtttta 
agtatttttt 
tattaaacct 
tcaatgtaaa 
tacagagtgt 
gaattacagt 
atcaaacggt 

gg^gct tt ta 

tgttaatagt 
aaaaagtatg 

acaaaacat t 
agaaggatt t 
aacaaatctt 
agcaattgga 
aagattaaaa 
gtagctttac 
agaatgtatg 
gtaggtgaaa 
ctaaaagata 
t tagatgttg 
ggat taaaaa 
tcgcatgat t 
tatgcaggaa 
gcaggaactg 
aaat ttgtt a 
atggtcaaaa 
atagaagcat 
attaaattaa 
agagaaaata 
ggatatgtac 
gctaatgcaa 
tt tgcagata 
gcagagaaag 
ct aaaggaga 
ga-tggaaatg 
aaggctgctt 
tat tagatt t 
gcttgttctt 



gtgtttgatg 
aaaaattcag 
gatgaagttg 
tatacaaatc 
tattttggaa 
gatggggttt 
gt tagtaaat 
ccgtcagcat 
tttgatcaaa 
gcacaaaaaa 
cagttcattt 
atgtaaagac 
tttaacatac 
aagggatgtt 
caagtaatgt 
agtgcaggta 
acaaaatgtg 
gttgaagacg 
ggaattacac 
aaagagtgta 
gaatctgtaa 
aatgatgaaa 
aaat taagtg 
aatgcagat t 
aaaagaatag 
agagagtatt 
gctttagttg 
atcagatat t 
attatttagt 
gatgcaaaat 
tggaaggtgg 
tatattatga 
t att taaaga 
gcggtaaggg 
tagaaacact 
ctagtgaat t 
t agt tagctg 
aacctgcagg 
atgtatcaaa 
t ttcacaaaa 
tggcttatgc 
atgcaatggc 
tgctattacc 
t agcagaatt 
ccataaatgc 
tgggagtgaa 
cat ttagcaa 
attaattaat 
aagat t t tat 
tgttgtttat 



aaaataagat 
aagaaataca 
ataatttagc 
caaggggagg 
gctt aacagg 
ctccat caag 
tagat cat 1 1 
taaaaggtga 
agggatttca 
atcctgaaaa 
ctttagataa 
agct tt taaa 
aaaaattt to 
caatgtcgtg 
t taataaaaa 
ttgatatgaa 
ttgataattg 
ttataaagga 
tatctggagg 
aat catatgg 
aaaaagtaat 
tccataggaa 
atgaattagc 
tacaaagtat 
atct tcttcc 
ctttgaaaga 
aaatcatggg 
t taaaaacaa 
accaagtgta 
attaggtgga 
agctgt tgaa 
cggagt tgaa 
agaaaattgt 
aataggaatt 
tgtcaatcca 
aact cgtcat 
gagaaat t tg 
attaacagca 
agatgcaaat 
tttaagacaa 
atcattacta 
t cat caatta 
acatgt tgaa 
tatgggagaa 
aatgttcagg 
acaagaagat 
tccaagaaaa 
actatt taaa 
t at aggctaa 
ttt 



tactccttca 
agcct tacta 
tagagagggt 
aaat ttt caa 
tgctactcca 
aggctgtgat 
tatagct tea 
taatggatta 
tgttcaattt 
atatcaagat 
atctattcaa 
ggggataaaa 
gttacatgat 
cttatggtgc 
tttatgtaca 
ttcagaatat 
cttaagcggg 
attgaaaaaa 
ggaagtatta 
ctggcacact 
tccatatata 
atttacagga 
taaagaaata 
aggagcaata 
ataccataat 
actaaaatca 
aataccgtgc 
ttttaaatta 
aactttatgg 
aaaaaagcat 
ttaacagtta 
ccaaatccaa 
gacatgatag 
gctgcaacac 
ttgccaccaa 
tgtgtattga 
cctctagtat 
gctacaggaa 
ccagtaacag 
gctgtagctt 
gcaggaatgg 
gggggactgt 
cgttataata 
aatatatctg 
ctttcagagg 
tttgagcata 
ggaaatgcaa 
ggat tcaaag 
caacaaagaa 



2040 
2100 
2160 
222 0 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3 000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3 66 0 

3 72 0 
3780 
3840 
3900 
3960 
4020 

4 U S 0 
414 0 
42 00 
4260 
4320 
4 3 8 0 
444 0 
4 50 0 
4560 
4 62 0 
4680 
4''40 
4 8 0 0 
4 860 
4 92 0 
4 96 3 



<210> 6 
<211> 787 
<212> PRT 

<213> Clostridium butyricum 
<400> 6 

Met lie Ser Lys Gly Phe Ser Thr Gin Thr Glu Arg lie Asn lie Leu 
15 10 15 

Lys Ala Gin lie Leu Asn Ala Lys Pro Cys Val Glu Ser Glu Arg Ala 

20 25 30 

rie Leu lie Thr Glu Ser Phe L^'s Gin Thr Glu Gly Gin Pro Ala lie 
35 40 45 

Leu Arg Arg Ala Leu Ala Leu L^'s His lie Leu Glu Asn lie Pro lie 
50 55 60 

Thr lie Arg Asp Gin Glu Leu lie Val Gly Ser Leu Thr Lys Glu Pro 
65 70 75 80 

Arg Ser Ser Gin Val Phe Pro Glu Phe Ser Asn Lys Trp Leu Gin Asp 
85 90 95 

Glu Leu Asp Arg Leu Asn Lys Arg Thr Gly Asp Ala Phe Gin lie Ser 
100 105 110 

Glu Glu Ser Lys Glu Lys Leu L^^^s Asp Val Phe Glu Tyr Trp Asn Gly 
115 120 125 

Lys Thr Thr Ser Glu Leu Ala Thr Ser Tyr Met Thr Glu Glu Thr Arg 
130 135 140 

Glu Ala Val Asn Cys Glu Val Phe Thr Val Gly Asn Tyr Tyr Tyr Asn 
145 150 155 160 

Gly Val Gly His Val Ser Val Asp Tyr Gly Lys Val Leu Arg Val Gly 
165 170 175 

Phe Asn Gly lie lie Asn Glu Ala Lys Glu Gin Leu Glu Lys Asn Arg 
180 185 190 

Ser lie Asp Pro Asp Phe lie Lys Lys Glu Lys Phe Leu Asn Ser Val 
195 200 205 

lie lie Ser Cys Glu Ala Ala lie Thr Tyr Val Asn Arg Tyr Ala Lys 
210 215 220 

Lys Ala Lys Glu lie Ala Asp Asn Thr Ser Asp Ala Lys Arg Lys Ala 
225 230 235 240 



Glu Leu Asn Glu lie Ala Lys lie Cys Ser Lys Val Ser Gly Glu Gly 
245 250 255 



Ala Lys Ser Phe Tyr Glu Ala Cys Gin Leu Phe Trp Phe lie His Ala 
260 265 270 

lie lie Asn lie Glu Ser Asn Gly His Ser lie Ser Pro Ala Arg Phe 
275 280 285 

Asp Gin Tyr Met Tyr Pro Tyr Tyr Glu Asn Asp Lys Asn lie Thr Asp 
290 295 300 

Lys Phe Ala Gin Glu Leu lie Asp Cys lie Trp lie Lys Leu Asn Asp 

305 310 315 320 

lie Asn Lys Val Arg Asp Glu lie Ser Thr Lys His Phe Gly Gly Tyr 
325 330 335 

Pro Met Tyr Gin L;^'s Leu lie Val Gly Gly Gin Asn Ser Glu Gly Lys 
340 345 350 

Asp Ala Thr Asn L^^^s Val Ser Tyr Met Ala Leu Glu Ala Ala Val His 
355 360 365 

Val Lys Leu Pro Gin Pro Ser Leu Ser Val Arg lie Trp Asn Lys Thr 
370 375 380 

Pro Asp Glu Phe Leu Leu Arg Ala Ala Glu Leu Thr Arg Glu Gly Leu 
385 390 395 400 

Gly Leu Pro Ala Tyr Tyr Asn Asp Glu Val lie lie Pro Ala Leu Val 
405 410 415 

Ser Arg Gly Leu Thr Leu Glu Asp Ala Arg Asp Tyr Gly lie lie Gly 
420 425 430 

Cys Val Glu Pro Gin Lys Pro Gly Lys Thr Glu Gly Trp His Asp Ser 
435 440 445 

Ala Phe Phe Asn Leu Ala Arg lie Val Glu Leu Thr lie Asn Ser Gly 
450 455 460 

Phe Asp Lys Asn Lys Gin lie Gly Pro Lys Thr Gin Asn Phe Glu Glu 
465 470 475 480 

Met Lys Ser Phe Asp Glu Phe Met Lys Ala Tyr Lys Ala Gin Met Glu 
485 490 495 

Tyr Phe Val Lys His Met Cys Cys Ala Asp Asn Cys lie Asp lie Ala 
500 505 510 

His Ala Glu Arg Ala Pro Leu Pro Phe Leu Ser Ser Met Val Asp Asn 

515 520 5.-^5 

Cys lie Gly Lys Gly Lys Ser Leu Gin Asp Gly Gly Ala Glu Tyr Asn 
530 535 540 



Phe Ser Gly Pro Gin Gly Val Gly Val Ala Asn lie Gly Asp Ser Leu 
545 550 555 560 

Val Ala Val Lys Lys lie Val Phe Asp Glu Asn Lys lie Thr Pro Ser 
565 570 575 

Glu Leu Lys Lys Thr Leu Asn Asn Asp Phe Lys Asn Ser Glu Glu lie 
580 585 590 

Gin Ala Leu Leu Lys Asn Ala Pro Lys Phe Gly Asn Asp lie Asp Glu 

595 600 605 

Val Asp Asn Leu Ala Arg Glu Gly Ala Leu Val Tyr Cys Arg Glu Val 
610 615 620 

Asn Lys T;;;^r Thr Asn Pro Arg Gly Gly Asn Phe Gin Pro Gly Leu Tyr 
625 630 635 640 

Pro Ser Ser lie Asn Val Tyr Phe Gly Ser Leu Thr Gly Ala Thr Pro 
645 650 655 

Asp Gly Arg Lys Ser Gly Gin Pro Leu Ala Asp Gly Val Ser Pro Ser 
660 665 670 

Arg Gly Cys Asp Val Ser Gly Pro Thr Ala Ala Cys Asn Ser Val Ser 
675 680 685 

Lys Leu Asp His Phe lie Ala Ser Asn Gly Thr Leu Phe Asn Gin Lys 

690 695 700 

Phe His Pro Ser Ala Leu Lys Gly Asp Asn Gly Leu Met Asn Leu Ser 
705 710 715 720 

Ser Leu lie Arg Ser Tyr Phe Asp Gin Lys Gly Phe His Val Gin Phe 
725 730 735 

Asn Val lie Asp Lys Lys lie Leu Leu Ala Ala Gin Lys Asn Pro Glu 
740 745 750 

Lys Tyr Gin Asp Leu lie Val Arg Val Ala Gly Tyr Ser Ala Gin Phe 

755 760 765 

lie Ser Leu Asp Lys Ser lie Gin Asn Asp lie lie Ala Arg Thr Glu 
770 775 780 

His Val Met 
785 

■;210> 7 
•:;211> 3 04 
<212> PRT 

<213> Clostridium butvricum 



<400> 



Met Ser hys Glu lie Lys Gly Val Leu Phe Asn lie Gin Lys Phe Ser 
15 10 15 

Leu His Asp Gly Pro Gly lie Arg Thr lie Val Phe Phe Lys Gly Cys 
20 25 30 

Ser Met Ser Cys Leu Trp Cys Ser Asn Pro Glu Ser Gin Asp lie Lys 
35 40 45 

Pro Gin Val Met Phe Asn Lys Asn Leu Cys Thr Lys Cys Gly Arg Cys 

50 55 60 

Lys Ser Gin Cys Lys Ser Ala Gly lie Asp Met Asn Ser Glu Tyr Arg 
65 70 75 80 

lie Asp Lys Ser Lys Cys Thr Glu Cys Thr Lys Cys Val Asp Asn Cys 
85 90 95 

Leu Ser Gly Ala Leu Val lie Glu Gly Arg Asn Tyr Ser Val Glu Asp 
100 105 110 

Val lie Lys Glu Leu Lys Lys Asp Ser Val Gin Tyr Arg Arg Ser Asn 
115 120 125 

Gly Gly lie Thr Leu Ser Gly Gly Glu Val Leu Leu Gin Pro Asp Phe 
130 135 140 

Ala Val Glu Leu Leu Lys Glu Cys Lys Ser Tyr Gly Trp His Thr Ala 
145 150 155 160 

lie Glu Thr Ala Met Tyr Val Asn Ser Glu Ser Val Lys Lys Val lie 
165 170 175 

Pro Tyr lie Asp Leu Ala Met lie Asp lie Lys Ser Met Asn Asp Glu 
180 185 190 

lie His Arg Lys Phe Thr Gly Val Ser Asn Glu lie lie Leu Gin Asn 
195 200 205 

lie Lys Leu Ser Asp Glu Leu Ala Lys Glu lie lie lie Arg lie Pro 
210 215 220 

Val lie Glu Gly Phe Asn Ala Asp Leu Gin Ser lie Gly Ala lie Ala 
225 230 235 240 

Gin Phe Ser L\'s Ser Leu Thr Asn Leu Lys Arg lie Asp Leu Leu Pro 
245 250 255 

Tyr His Asn Tyr Gly Glu Asn Lys Tyr Gin Ala lie Gly Arg Glu Tyr 

260 265 270 



Ser Leu Lys Glu Leu Lys Ser Pro Ser Lys Asp Lys Met Glu Arg Leu 
275 28 0 285 



Lys Ala Leu Val Glu He Met Gly He Pro Cys Thr He Gly Ala Glu 
290 295 300 



< 2 1 0 :> 


8 


< 2 1 1 :> 


385 


<212:> 


PRT 


< 2 1 3 > 


Clostridium butyricum 


<400:> 


8 


Met Arg 


Met Tyr Asp Tyr Leu Val 



10 



15 



Ar,n Ser Val Ser Val Val Gly Glu Arg Cys L'^'S He Leu Gly Gly Lys 

20 25 30 

Lys Ala Leu He Val Thr Asp Lys Phe Leu Lys Asp Met Glu Gly Gly 

35 40 45 

Ala Val Glu Leu Thr Val Lys Tyr Leu Lys Glu Ala Gly Leu Asp Val 

50 55 60 

Val Tyr Tyr Asp Gly Val Glu Pro Asn Pro L;/s Asp Val Asn Val He 

65 70 75 80 

Glu Gly Leu Lys He Phe Lys Glu Glu Asn Cys Asp Met He Val Thr 

85 90 95 

Val Gly Gly Gly Ser Ser His Asp Cys Gly Lys Gly He Gly He Ala 

100 105 110 

Ala Thr His Glu Gly Asp Leu Tyr Asp Tyr Ala Gly He Glu Thr Leu 

115 120 125 

Val Asn Pro Leu Pro Pro He Val Ala Val Asn Thr Thr Ala Gly Thr 

130 135 140 

Ala Ser Glu Leu Thr Arg His Cys Val Leu Thr Asn Thr Lys Lys Lys 

145 150 155 160 

He Lys Phe Val He Val Ser Trp Arg Asn Leu Pro Leu Val Ser He 

165 170 175 



Asn Asp Pro Met Leu Met Val Lys Lys Pro Ala Gly Leu Thr Ala Ala 

180 185 190 

Thr Gly Met Asp Ala Leu Thr His Ala He Glu Ala T\'r Val Ser Lys 

195 2 00 205 

Asp Ala Asn Pro Val Thr Asp Ala Ser Ala He Gin Ala He Lys Leu 

210 215 220 



He Ser Gin Asn Leu Arg Gin Ala Val Ala Leu Gly Glu Asn Leu Glu 
225 230 235 240 



Ala Arg Glu Asn Met Ala Tyr Ala Ser Leu Leu Ala Gly Met Ala Phe 
245 250 255 

Asn Asn Ala Asn Leu Gly Tyr Val His Ala Met Ala His Gin Leu Gly 
260 265 270 

Gly Leu Tyr Asp Met Ala His Gly Val Ala Asn Ala Met Leu Leu Pro 
275 280 285 

His Val Glu Arg Tyr Asn Met Leu Ser Asn Pro Lys Lys Phe Ala Asp 

290 295 300 

lie Ala Glu Phe Met Gly Glu Asn lie Ser Gly Leu Ser Val Met Glu 
305 310 315 320 

Ala Ala Glu Lys Ala lie Asn Ala Met Phe Arg Leu Ser Glu Asp Val 
325 330 335 

Gly lie Pro Lys Ser Leu Lys Glu Met Gly Val Lys Gin Glu Asp Phe 
340 345 350 

Glu His Met Ala Glu Leu Ala Leu Leu Asp Gly Asn Ala Phe Ser Asn 
355 360 365 

Pro Arg Lys Gly Asn Ala Lys Asp lie lie Asn lie Phe Lys Ala Ala 
370 375 380 

Tyr 
385 

<210> 9 
<211> 35 
<212> DNA 

<213> Artificial sequence 

< 2 0 > 

<223> Description of the artificial sequence : primer 

<400> 9 

cgcggatccg tgattggagg agtaaaaatg ataag 35 

< 2 1 0 > 10 
<: 2 1 1 > 4 0 

.:::212> DNA 

■::213> Artificial sequence 

■::22 0> 

■c223> Description of the artificial sequence : primer 

< 4 0 0 > 10 



tcccccgggg gaatccttta aatagtatta attaataagc 



40 
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B12 ou de I'un de ses precurseurs . 

<130> 1 , 3-prcpanedioi INRA 

<140> 
<141> 

cl60> 10 

<170> Patentin Ver. 2.1 

c210> 1 
<211> 2364 
<212> ADN 

<213> Clostridium butyricum 



<400> 1 



acgataagta 


aaggatt tag 


tacccaaaca 


gaaagaar.'ia 


atattttaaa 


ggctcaaata 


60 


ttaaatgcca 


aaccatctgt 


Lgaa'_ cagaa 


agagcraat at 


taanaacaga 


atcat ttaaa 


120 


caaacagaag 


gccagccagc 


aattttaaga 


agiigcattgg 


cattgaaaca 


catacttgaa 


18C 


aatatcccta 


taacaattaq 


acac raaqaa 


ctcatagtgg 


gaagtttaac 


r.aaagaacca 


24C 


aggtcttcac 


aagcat-tcc 


tgagLCtt 


aataacTtggt 


tacaagatga 


attggataga 


3o: 


t taaataaga 


gaactggaga 


tcr:att r: ~aa 


atttcagaag 


aaagtaaaga 


aaaattaaaa 


36: 


gatqtcttitq 


ag'iattugaa 


trijaaaqara 


a vaagi gag^ 


ragcaactt r 


atar,atgaca 


42 . 


gaggaaacaa 


gagaggr:agr 


aaattctqaa 


ct aiLtdcLg 


uaggaaactd 


cLatt ataa w 


48 : 


cqcqtagcac 


atqtat ctqt 


acat tat 7qa 


aaagt a-. ^ iri 


gggr,r.ggar t 


-aarggg^t- 




aLaaacgagg 


ct:aaggaaca 


ai t adaaa 


aaca:;aaata 


taqatrctqa 


t t ttataaaq 


6 0C 


aaagaaaaar 


r "t aaa^ aq 


rgr " a: r ir.c: 


*: catgcgaag 


ctgcaataac 


a tatgtaaat 


6 6C 
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agatatgcLa aaaaggctaa agagatt.gca 
gaattaaatg aaatagcaaa aattcgztca 
tatgaagcar gtcaattatt rtggtttact 
cattctat-tt ctccagctag atttgaicaa 
aatataacag ataagtttgc tcaagaatta 
attaacaaag taagagatga gatttcaart 
aaactaattg ttgggggtca aaattcagaa 
atggcattag aagcagctgt ccatgtaaag 
tggaataaga ctccagatga atttttgctt 
ggacttcctg cttattataa tgatgaagtt 
acattagaag atgcaagaga ctacggaata 
aaaacagaag gatggcatga ttcagcattc 
ataaattctg gatttgataa aaataaacag 
atgaaatcct ttgatgaatt catgaaagct 
catatgtgct gtgctgataa ttgcatagat 
ttcttgtcat caatggttga taattgtatc 
gcagaatata acttcagtgg accacaaggt 
gttgcagtta aaaaaattgt gtttgatgaa 
acattaaata atgattttaa aaattcagaa 
aagtttggaa atgatattga tgaag-tgai 
tgtagagaag ttaataaata tacaaatcca 
ccatcttcaa ttaatgtata ttttggaagc 
tccggacaac cattagctga tggggztrct 
actgcagctt gtaactcagt tagtaaatta 
tttaatcaaa aattccatcc gtcagcatta 
tcattaataa gaagttattt tgatcaaaag 
aaaaaaatat tacttgcagc acaaaaaaac 
gttgcaggat atagtgcaca gttcattLct 
gcaagaactg aacatgttat gtaa 



gacaa tacaa 


gtgatgcaaa 


aagaaaagct 


720 


aaagt tr crag 


gagagggagc 


taaatcttnc 


730 


catgcaataa 


taaatataga 


at ctaatgga 


84C 


tacaty Late 


ca tat tatga 


aaatgataaa 


90C 


atagattgta 


tctggattaa 


attaaatgat 


950 


aaazattttg 


gtggttaccc 


aatgtatcaa 


1020 


ggaaaagatg 


caactaataa 


agtatcatat 


1080 


ttg::cr cage 


catctttgtc 


agtaagaata 


1140 


agagcagcag 


aattaactag 


agaagggtta 


1200 


att at tccag 


cattagtttc 


tagaggtctt 


1260 


attggatgtg 


ttgaaccaca 


aaagccagga 


1320 


tttaatcttg 


caagaatagt 


agagttaact 


1380 


attggaccta 


aaactcaaaa 


ttttgaagaa 


1440 


r.ataaagc:tc 


aaatggagta 


ttttgtaaaa 


1500 


attgcacatg 


cagaaagagc 


tccattacct 


156C 


ggaaaaggaa 


agagccttca 


agatggtggt 


1620 


gttggagtag 


ctaatattgg 


agattcatta 


1680 


aa". aagat ra 


ct ret t caga 


attaaagaaa 


1740 


gaaat acaag 


ccttactaaa 


aaatgctcct 


1800 


aat t tagcta 


gagagcgtgc 


attagtatac 


1860 


aggggaggaa 


atttccaa^c 


aggattatat 


1920 


ttaacaggtg 


ctactccaga 


tggaaggaaa 


1980 


"catcaagag 


gctgtgatgt 


atctggacct 


2040 


garcattf.ta 


tagrrttcaaa 


tggaacttta 


2100 


aaaggtga ta 


atggattaat 


gaat ttatca 


2160 


ggatt t catg 


ttcaatttaa 


tgtaatagat 


2220 


rc tgaaaaat 


at caagat tt 


aattgttaga 


2 2 8 3 


ttaaataaat 


ctattcaaaa 


tgatattatt 


2340 



2364 



c210> 2 
<2ll> 915 
<2i:> ADN 

<213> Clostridium butyrirum 
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<430> 2 

atgagtaagg agataaaacg cgttttattt aacatacaaa aattttcgtt acatgatggg SO 
cctgqaataa gaactatagt actttttaag ggatgttcaa tgtcgtgctt acggtgcagt 120 
aatccagaat cccaagatat taaacctcaa gtaatgctra ataaaaattt atgtacaaaa 180 
tgtggaagat gtaaatctca atgtaaaagt gcaggtatcg atatcaattc agaatatagg 240 
atagataaaa gcaaatgtac agagtgtaca aaatgtgttg ataattgctt aagcggggca 30C 
cttgttatcg aaggaaggaa ttacagtgtr. gaagacgtta taaaggaatt gaaaaaagat 360 
agtgttcaat atagaagatc aaacggtgga attacactat ctggagggga agtattactt 42 C 
caaccagatit ttgcagtgga gcttttaaaa gagtgtaaat catatggctg gcacactgcc 480 
attgaaacag caatgtatgt taatagtgaa tccgtaaaaa aagtaattcc atatatagat 540 
ctggctatga ttgatataaa aagtatgaat gatgaaatcc ataggaaatt tacaggagtg 600 
agtaacgaaa taatatcaca aaacattaaa ttaagtgatg aatragctaa agaaataata 660 
atcagaattc ctgtaataga aggatctaat gcagattcac aaagtatagg agcaatagct 720 
caattttcaa aatcattaac aaatcttaaa agaatagatc ttc-tccata ccataactat 780 
ggagaaaata agtatcaagc aattggaaga gagtattctt tgaaagaact aaaatcacct 840 
agtaaagaca aaatggaaag attaaaagct ttagttgaaa tcatgggaat accgtgcaca 900 
attggagcr.g agtaa 915 



<210> 3 
<211> 28 
<212> ADN 

<213> Ciostridiurr. butyricum 
<400:> 3 

tagataaaac aaacaaaaat gttattat 28 



<210> 4 

<211> 1158 
<212,> ADN 

<213> Clostridium butvricuT. 
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<4CC> 4 

a-gagaatgr. atgattattt agtaccaagt 
gtagtaggtg aaagatgcaa aatattaggt 
tittctaaaag ata^ggaagg tggagctgrt 
ggattagatg ttgtianatta tgacggagct 
gaaggaLtaa aaatatttaa agaagaaaat 
agttcgcatg attgcggtaa gggaatagga 
gattatgcag gaatagaaac acttgtcaat 
actgcaggaa ctgcragtga attaactcgt 
ataaaatttg tcatagttag ccggagaaat 
cttatggtca aaaaacctgc aggatcaaca 
gcaatagaag catatgtatc aaaagatgca 
gctiattaaat taatttcaca aaatttaaga 
gcaagagaaa atacggctta tgcatcatta 
ttagga-atg tacatgcaat ggctcatcaa 
gttgctaatg caatgctatt accacatgtt 
aagtttgcag acatagcaga atutatggga 
gcagcagaga aagccataaa tgcaatgttc 
agtctaaagg agatgggagt gaaacaagaa 
ttagacggaa atgcctttag caatccaaga 
tttaagg-tg cttattaa 



gtaaacttta rgggagcaaa ctcagiatca 60 
ggaaaaaaag cactga::agt tacagataag 12C 
gaat:taacag ttaaatattt aaaagaagct. 18C 
gaaccaaatc caaaagatgt taatgttata 240 
tgtgacatga tagtaactgt aggrggagga 300 
attgccgcraa :racatgaagg agatictttat: 360 
ccattgccac caatagtagc tgtaaatacr 420 
cattgtgtat tgactaatac aaaaaagaaa 480 
ttgcctctag tatctataaa tgatccaatg 540 
gcagctacag gaatggatgc tttaacacat 600 
aatccagtaa cagatgcttc agcaatacaa 660 
caagctgtag cttiaggaga aaatcttgaa 720 
ctagcaggaa tggcatttiaa taatgctaat 780 
ttaggcggac tgtatga^ar ggcacar.ggt 840 
gaacgttata atatgctatc aaatcctaag 900 
gaaaacatat rcggaccttc wguaatggaa 960 
aggctrtcaa aggatgttigg aatitccgaaa 1C20 
gattttgagc dtatcgcaga actagctctr. 1080 
aaaggaaatg caaaagaLat LaLaaa:iatt 1140 

1158 



<:210> 5 
<211> 4953 
<212> ADN 

<213> Clostridium butyricum 



<4G0> 5 

gaataaaagt tatrtaataa tcataaaagt 
actaccaa^a aaaaqttcaa agaar.ati" ac 
caattg-art agt::tLaact ttagaiaaaa 
atactqttac ataaaaaacg agaaaaacar 
cttrgttaaa atattatcaa taaaatqata 
cgaggagtaa aaatgataag raaaggaL.L 



cattiartaia taarr^trta ttttaaaata 60 

agtagacat.' tgaaa-raatg caatqataaa 12C 

caaacaa-..=ja ^g^^a'tatt agccaagaaa 18C 

agcaaaaqaj :.ac-aatat- aag-aataaa ?4C 

aaa*- -.=iqrir,:i r.iccaag-aa gaatgtaati 3 0C 

aj-acccaaa "arrsj^^agaa" aaataLLLta 360 
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aaggctcaaa Lai^aaaLgc 
gaatcattta aacaaacaga 
cacatacttg aaaatatrcr 
acuaaagaac cdagqt:ctu:r 
gaattggata ga-caaataa 
gaaaaattaa aaaatgtctt 
tcatatatga cagaggaaac 
tactattata atggcgragg 
tttaacggga ctataaatga 
gattttataa agaaagaaaa 
acatatgtaa atagatatgc 
aaaagaaaag ctgaattaaa 
gctaaatcct tctatgaagc 
caatctaatg gacattctat 
gaaaatgata aaaatataac 
aaattaaatg atat:Laa::aa 
ccaatgtatc aaaaattaat 
aaagtatcat aTarggcatt 
tcagtaagaa tatggaacaa 
agagaagggt taggactccc 
tctagaggcc tracattaga 
caaaagccag gaaaaacaga 
gtagagttaa cLataaattc 
aatcttgaag aasr.gaaatc 
tatttt:g"aa aacatatg::g 
gctccatcac cL^tcttgtic 
caagatggtg gr.gcagaata 
ggaqattcat caqt-gcagt 
gaattaaaga aaacattaaa 
aaaaat grt z c*:aaqtttqg 
gcattactat a^-Lctagaga 
ccaggattat a^.ccar.ctr.c 
garcgaaqqa aatccggaca 
ctia^ctggac ci^a Jtgcag:: 
aatcgaarTr. r =ir "rtaatca 




5 



taaa-catgt. gtcgaat cag 
aggccagcca gcaa::tttaa 
tataacaatt agagatcaag 
acaagcattt cctgagtttt 
gagaactgga gatgcaitcc 
tgagtattgg aatggaaaga 
aagagaggca gtaaattgtg 
acatgtatcc gtagattatg 
ggctaaggaa caattagaaa 
attcccaaat: actcttatta 
taaaaaggct aaagagattg 
tgaaatagca aaaatttgtt 
atgtcaatta t-ttgqttta 
rtctccagct agacttgatc 
agataagttt gcccaagaat 
agtaagagat gagatttcaa 
tgccgggggt caaaatccag 
agaagcagct grccatgtaa 
gactccagat caatttctgc 
tgcttattat aatgatgaag 
agatgcaaga gaccacggaa 
aggatggcat gat tea gcat 
tggatttgat aaaaazaaac 
ctttgatgaa ztcatgaaag 
crgrgctga:: aattgratag 
atcaacggtL gataattgta 
taacttcagc ggaccacaag 
taaaaaaatt qtgrtrgatg 
taatgatttc aaaaattcag 
aaacgatat r. gacgaagttg 
agttiaataaa ratac^aarc 
arittaatgti I3l.t,it:ggaa 
accattagcc ^<='''gqgg*'tr 
itgtaactca -itLa^iaaat 
aaaa 1 1: ccra t". cr^ticagcai 




aaagagcaat. 


aLLaataaca 


gaagagcatt 


ggcattgaaa 


aacttatagt 


gggaagc t ta 


ctaataagtg 


gttacaagat: 


aaatttcaga 


agaaagaaaa 


caacaagtga 


gttagcaact 


aagtatttac 


tgtaggaaac 


gaaaagtatc 


aagggtr.gga 


aaaacaggag 


tataqarcct 


tctcatgcga 


ag crtgcaa^a 


cagataa::ac 


aagtga^gca 


caaaagtr tc 




ttcatgcaat: 


aataaa taca 


aatacatgta 


cc::at:a" tat 


taatagart g 


tatc-ggat t 


ctaaacattt 


tgqtqgttar 


aaggaaaaga 


tg jaacraac 


agtcgcct:ca 




t tagagcagc 


agaat t aact 


ttattat~c- 


agcat: tagtc 


taattggatg 


tg" tgaacca 


tctttaatct 


rg::aagaata 


aqattggac 


t3aaac*_::;aa 


cttataaagc 


-caaatggag 


atattgcaca 


rg "-agaaaga 


tcggaaaag r 


aaagagcct 


gtgttggagt 


agctaatati 


aaaacaaga 3 


tairtccttca 


aagaaataca 


ag "cttacta 


ataatctagc 


tagagagggt 


caagqgqag-T 




gctcaacagc 


igctact. ::ci 


ct c^ccaag 


agq''^ g^:ga^ 


tacat ratt 


ia^acc*_iua 


taaaagg -ga 


taatggatta 
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42 0 

4RC 
540 
60C 

6r,o 

720 
780 
84 0 

900 

960 

1020 

1080 

114C 

120c 

12fiO 

1320 

1390 

1 4 ^'r 0 

1500 
1560 
1620 

lei.Ho 

l''40 
180O 

I8r>0 
1920 
1930 
2040 
21:10 
21t0 
2220 
2230 

:•' 1 4 0 

2400 
2460 
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a::gaattra^ caticat taa:: aagaagrtat rttgaccaaa agggatittica 



tgttcaatr t: 



2 ?. C 



aatgtaatag ataaaaaaat at^acttiyja ycacaaaaaa a'cctgaaaa atatcaagat 258C 



aatgataLta ttgcaagaac tqaacatgtt atgtaaagac agcitttaaa ggggataaaa 2700 
gtaatgagta aggagataaa aggcgtLtta itraacatac aaaaattrtc gttacatgat 276C 
cggcctggaa taagaactat agcacttttr. aagggatgct caa-gtcgtg cttatggtg::: 2820 
agtaatccag aatcccaaca tattaaacct caagtaatgc ttiaataaaaa tttatgtaca 2880 
aaatgtggaa gatgtaaatc tcaatgtaaa agrgcaggta tcgatatgaa ttcagaatat 2940 
aggatagata aaagcaaatg tacagagrgr acaaaatgtg ttgataactg cCtaagcggg 3000 
gcacttgtta ttgaaggaag gaattacagi gtcgaagacg ttataaagga attgaaaaaa ^0^0 
gatagtgttc aa^atagaag atcaaacggt ggaautacac tatctggagg ggaagtacta 3120 
cttcaaccag attttgcagt ggagctttta aaagagtgca aatcatatgg ctggcacact 3130 
gccattgaaa cagcaaCgLa tgttaatagt gaatctgtaa aaaaagtaat tccatatata 3240 
gatctggcta Lgattgatat aaaaagtatg aacgacgaaa tccataggaa atttacagga 3300 
gtgagtaacg aaataatatt acaaaacatt aaattaagtg atgaattagc taaagaaata 3360 
ataatcagaa ttcctgtaat agaaggattt aatg^agatt tacaaagtat aggagcaaca 3420 
gctcaatttt craaaatcatt aacaaatctt aaaagaatag atcttcttcc ataccataa^ 34B0 
tatggagaaa ataagra^ca agcaattgga agacagtatt ctttigaaaga actaaaaLca 3540 
cccagtaaag acaaaatgga aagar.taaaa gctttagtcg aaaicatggg aatac:cgtgj 3630 
acaattggag ctgag^aata gtagcLttac a^cagatatt ttaaaaacaa rtttaaart^i 3660 
aaaggagaag artgcatatg agaa::gca::g a;:tatttagL acc&agtgta aactttiatgg 3720 
gagcaaattc agtatragta gtaggtgaaa gat:gcaaaat attaggtgga aaaaaagcai 3730 
tgatagttac agacaagttt ctaaaagaca tggaaggtgg agctgctgaa ttaacagzta 3940 
aatanttaaa agaagctgga ttagatgtcg catattatga cggagntgaa ccaaatccaa 3900 
aagatgttaa rgrtatagaa ggattaaaaa tatntaaaga agaaaattg- gacatgatag 3960 
taactgtagg ::ggaggaagt tcgcatgatt gcggtaaggg aataggaatt: gc:tgcaacac 4020 
atgaaggaga ticittatgat tatccaggaa tagaaacact tgtcaatcca ttgccaccaa 4030 
tagtagctgt aaatactact gcaggaactrc ctagtgaact aactcgtcat tgtgtat^ga 4140 
ctaatacaaa aaagaaaata aaa.tcgtta ::aqttagctq gagaaatttg cctctagtar 42:)0 
ctataaatga tccaatgctt atggtcaaaa aac::tgcagg attaacagca gctacagqaa 4260 
tggatgcttt aacacatrrca atarjaagrrar arctatcaaa agatgcaaat ccagtaacag 1320 
atgctitcagc aatacaagct attaaattaa it^ca-aaaa rtraagacaa get gt aq ct t 4 3 50 
caggaqaaaa rctzqaaaca agagaaaa^i rggcttiatg-J at:;attacLa gcagudat.gg 4440 
catttaatda tgcLaatita ggaLat.at:ar atccaatgc- tcatcaatr-i ggggg^i^rgr 4S30 
argatarggr a':!atggtgr.t gctiaatgcaa LgjtaLlac:; a^-atcLLgaa cq-tataata 4b50 



ttaattgtta gagttgcagg atatagcgra cagctcattt Cuttagataa 



atctatt ::aa 



2640 
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tgctatcaaa tcctaagaag tLLgcagata tdgcagaatiu uatgggagaa aata'iatcrig 4620 

gactrtctgt aatggaagca gcagagaaag cca^iaaa^gc aatgttcagg ctrtcagagg 4680 

atgctggaat tccgaaaagt ctaaaggaqa tqggagtgaa acaagaagat tttgagcata 4740 

tggcagaact agctctttta gatggaaatg cctttagcaa iccaagaaaa ggaaatgcaa 4800 

aagatattat aaatattttt aaggctgctt attaactaat actatttaaa ggattcaaag 4660 

taaaagataa aagatatata taLLagatiL aagatcttat tataggctaa caacaaagaa 4920 

caagttaagt attaaactta gcttgttctt tgttgtttat "tt 4963 



<210> 6 

c211^ 787 
<212> PRT 

<213> Clostridium butyricum 
<400> 6 

Met He Ser Lys Gly ?he Ser Thr Gin Thr Glu Arg He Asn lie Leu 
15 10 15 

Lys Ala Gin He Leu Asn Ala Lys Pro Cys Val Glu Ser Glu Arg Ala 
20 25 30 

He Leu He Thr Glu Ser P:ie Lys Gin Thr Glu Gly Gin Pro Ala He 
35 40 45 

Leu Arg Arg Ala Leu Ala Leu Lys His He Leu Glu Asn lie Pre He 
50 55 60 

Thr He Arg Asp Gin Glu Leu He Val Gly Ser Leu Thr Lys Glu Pro 
65 "^0 75 30 

Arg 3er Ser Gin Val ?he ?iO Glu Fhe Sex Asn Lys Trp Leu Gin Asp 

8 S ? 0 95 

Glu Leu Asp Arg Leu Asn Lvd Are; Tb.r Gly Asp Ala ?he Gin He Ser 
10 0 10.^ 110 
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Glu Glu Ssr Lys Glu Lys Leu Lys Asp Val Phe 01 u Tyr Trp Asn Gly 
115 120 125 

Lys Thr Thr Ser Glu Leu Ala Thr Ser Tyr Nier. Thr Glu Glu Thr Arg 
130 135 140 

Glu Ala Val Asn Cys Glu Val Phe Thr Val Gly Asn Tyr Tyr Tyr Asn 
145 150 155 160 

Gly Val Gly His Val Ser Val Asp Tyr Gly Lys Va: Leu Arg Val Gly 
165 l^O 175 

Phe Asn Gly lis lie Asn Glu Ala Lys Glu Gin Leu Glu Lys Asn Arg 
180 leS 190 

Ser He Asp Pro Asp Phe lie Lys Lys Glu Lys Phe Leu Asn Ser Val 

195 200 205 

:ie He Ser Cys Glu Ala Ala He Thr Tyr Val Asn Arg Tyr Ala Lys 
210 215 223 

Lys Ala Lys Glu He Ala Asp Asn Thr 3ei Asp Alci Lys Arg Lys Ala 
225 230 235 240 

Glu Leu Asn Glu He Ala Lys lie Cys Ser Lys Val Ser Gly Glu Gly 
245 253 255 

Ala Lys Ser Phe Tyr Glu AIj Cys Gl:i Leu Phe Trp Phe He His Ala 

26C :^^5 270 



He He Asn He G".u Ser Ar.n Gly Hi3 Ser He Ser Trc Ala Arg Phe 
2 75 23 0 235 



wo 01/04324 



PCT/FROO/01981 



Asp Gin Tyr Met Tyr Pro Tyr Tyr Glu Asn Asp Lys Asii lie Thr Asp 
290 295 ^'^O 



Lys Phe Ala Gin Glu Leu lie Asp Cys lie Trp lie Lys Leu Asn Asp 
310 315 320 



305 



He Asn Lys Val Arg Asp Glu He Ser Thr Lys Kis Phe Gly Gly Tyr 
325 330 335 

Pro Met Tyr Gin Lys Leu He Val Gly Gly Gin hen Ser Glu Gly Lys 
34Q 345 350 

Asp Ala Thr Asn Lys Val Ser Tyr Met Ala Leu Glu Ala Ala Val His 
355 360 365 

Val Lys Leu Pro Gin Pro Ser Leu Scr Val Arg He Trp Asn Lys Thr 
370 375 380 



Pro Asp Glu Phe Leu Leu Arg Ala Ala Glu Leu Tnr Arn Glu Gly Leu 



385 



390 



395 



400 



Gly Leu Pro Ala Tyr Tyr Asn Acp Glu Val He He Pro Ala Leu Val 
405 41'=' 

Ser Arg Gly Leu Thr Leu Glu Asp Ala Arg Asp Tyr Gly lie lie Gly 
420 42S 43C 

Cys Val Glu Pro Gin Lys Pro Gly Lys Thi G.u Gly Trp His Asp Ser 
435 440 445 



Ala Phe Phe Asn Leu Ala Arg li-r^ Val Gl'.. L-i^ T;ir He Asn Ser Gly 
450 455 460 
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Phe Ago Lys Asn Lyc Gin He Gly Pro Lys Thr Glr; Asa Phe Glu Glu 
465 47C 475 480 

Met Lys Ser Phe Asp Glu Phe Mst Lys Ala Tyr Lys Ala Gin Met Gl u 
485 490 4S5 

Tyr Phe Val Lya Kis Met Cys Cys Ala As? Asn Cys lis Asp He Ala 
500 SC5 510 

His Ala Glu Arg Ala Pro Leu Pro Phe Leu Ser Ser Met Val Asp Asn 
515 520 525 

Cys He Gly Lys Gly Lys Ser Leu Gin Asp Gly Gly Ala Glu Tyr Asn 
530 535 540 

Phe Ser Gly Pro Gin Gly Val Gly Val Ala Asn lie Gly Asp Ser Leu 
545 550 555 560 

Val Ala Val Lys Lys He Val Phe Asp Glu Asn Lys Lie rhr Pro Ser 
565 570 575 

Glu Leu Lys Lys Thr Leu Asn Asn Asp Phe Lys Asn Ser Glu Glu He 
580 585 590 

Gin Ala Leu Leu Lys Asn Ala Pro Lys Phe Gly Asn Asp lie Asp Glu 
595 500 605 

Val Asp Asn Leu Ala Arg Glu Gly Ala Leu Val Tyr Cys Arg Glu Val 
610 615 62C 



Asn Lys Tyr Thr 7vsn Pro At a Gly Gly Asn Phe G.n Pro Gly leu TVr 
62S 635 643 
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Pro Ser Ser Tie Asn Val Tyr Phe Gly 3er Leu Thr Gly Ala Thr Pro 
645> 650 €55 

Asp Gly Arg Lys Ser Gly Gin Pro Leu Ala Asp Gly Val Ser Pro Ser 
660 665 670 

Arg Gly Cys Asp Val Ser Giy Pro Thr Ala Ala Cys Asn Ser Val Ser 
675 6B0 685 

Lys Leu Asp His Phe He Ala Ser Asn Gly Thr Leu ?he Asn Gin Lys 
690 695 700 

Phe His Pro Ser Ala Leu Lys Gly Asp Asn Gly Leu Met Asn Leu Ser 
705 710 715 720 

Ser Leu He Arg Ser Tyr Phe Asp Gin Lys Gly Phe His Val Gin Phe 
72L> 730 -735 

Asn Val lie Asp Lys Lys He Leu Lev: Ala Ala Gin Lys Asn Pro Glu 
740 745 750 

Lys Tyr Gin Asp Leu lie Val Arg Val Ala Gly Tyr Ser Ala Gin Phe 

750 765 

He Ser Leu Asp Lys Ser He Gin Asn Asp He He Ala Arc Thr Glu 
770 775 780 



His Val Met 
735 
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<210> 7 
c211> 304 
<212> PRT 

<213> Clostridium butiyric im 
<:400> 7 

Met Ser Lys Glu Tie Lys Gly Val Leu Phe Asn lie Gin Lys Phe Ser 
15 10 15 

Leu His Asp Gly Pro Gly He Arg Thr lie Val Phe Phe Lys Gly Cys 
20 2S 30 

Ser Met Ser Cys Leu Trp Cys Ser Asr. Pro Glu Ser Gin Asp lie Lys 
35 40 45 

Pro Gin Val Met Phe Asn Lys Asn Leu Cys Thr Lys Cys Gly Arc Cys 
50 55 60 

Lys Ser Gin Cys Lys Sei Ala Gly He Asp Met Asn Ser Glu Tyr Arg 
65 70 75 80 

He Asp Lys Ser Lys Cys Thr Glu Cys Thr Lys Cys Val Asp Asn Cys 
85 90 95 

Leu Ser Gly Ala Leu Val lie Glu Gly Arg Asn Tyr Ssr Vai Glu Asp 
ICO 105 110 

Val He Lys Glu Leu Lya Lys Asp Ser Val Gin Tyr Arg Arg Ser Asn 
115 120 125 

Gly Gly He Thr Leu Ser Gly Gly Glu Val Leu Leu Gin Pre; Asp Phe 
13C 13= 14C 



wo 01/04324 J , PCT/FROO/01981 



Ala Val Glu Leu Leu Lys Glu Cys Lys Ser Tyr Gly Trp His Thr Ala 
145 150 155 160 

lie Glu Thr Ala Met Tyr Val Asn Ser Glu Ser Val Lys Lys Val He 
165 170 175 

Pro Tyr lie Asp Leu Ala Mec He Asp He Lys Ser Met Asn Asp Glu 
180 185 190 

He His Arg Liys Phe Thr Gly Val Ser Asn Glu He He Leu Gin Asn 
195 200 205 

He Lys Leu Ser Asp Glu Leu Ala Lys G'-u He He He Arg He Pro 
210 215 220 

Val He Glu Gly Phe Asn Ala Asp Leu Gin Ser He Gly Ala He Ala 
225 230 235 240 

Gin Phe Ser Lys Ser Leu Thr Asn Leu Lys Arg He Asp Leu Leu Pro 
245 250 255 

Tyr His Asn Tyr Gly niu Asn Lys Tyr Gin Ala He Gly Arg Glu Tyr 
260 26'j 270 

Ser Leu Lys Glu Leu Lyr? Ser Pre Ser Lyr; Asp Lys Met Glu Arg Leu 
275 230 285 

Lys Ala Leu Val Glu Hp Ket Gly He Pro Cys Thr He Gly Ala Glu 
290 295 30C 



<210> 8 

<:^ii> 38- 

c-212> PR1 
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<2li> Clostridium butyricum 
<403> 8 

Met Arg Met Tyr Asp Tyr Leu Val Pro Ser Val Acn Phs Met Gly Ala 
1 5 10 15 

Asn Ser Val Ser Val Val Giy Glu Arg Cy3 Ly3 lie Leu Gly Gly Lys 
20 25 30 

Lys Ala Leu lie Val Thr Asp Lys Phe lie': Lys Asp Met Glu Gly Gly 
35 40 45 

Ala Val Glu Leu Thr Val Lys lyr Leu Ly3 Glu Ala Gly Leu Asp Val 
50 55 60 

Val Tyr Tyr Asp Gly Val Glu Pro Asn Pro Lys Asp Val Asn Val lie 
65 70 7^. 80 

Glu Gly Leu Lys lie Phe Lys Glu Glu Asn Cys Asp Met He Val Thr 
85 ^0 95 

Val Gly Gly Gly Ser Ser His Asp Cys Gly Lys Gly lie Giy He Ala 

100 i:'S 110 

Ala Thr His Glu Gly Asp Leu Tyr A3p Tyr Ala Gly He Glu Thr Leu 
115 120 125 

Val Asn Pro Leu Pro Pro I', e \'nl Ala Val Acn Thr Thr Ala Gly Thr 
130 135 140 

Ala Ser Glu Leu Thr A>-g Hi.- Cyr^ V'il Leu Tr.r Asn Thi Lys Lys Lys 
145 1 50 l:'^:^ 160 

He Lys Fhe Val He Val Ser Trp Arg Asn I.-:!U Pro Leu Val Ser He 
155 I'^C 171. 
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Asn Asp Pro Met Leu Met Val Lys Lys Pro Ala G-y Leu Thr Ala Ala 
180 185 190 

Thr Gly Met Asp Ala Leu Thr His Ala lie Glu Ala Tyr Val Ser Lys 
195 200 205 

Asp Ala Asn Pro Val Thr Asp Ala Ser Ala lie Gin Ala lie Lys Leu 
210 215 220 

lie Ser Gin Asn Leu Arg Gin Ala Val Ala Leu Gly Glu Asn Leu Glu 
225 230 235 240 

Ala Arg Glu Asn Met Ala Tyr Ala Ser Leu Leu Ala Gly Met Ala Phe 
245 250 255 

Asn Asn Ala Asn Leu Gly Tyr Val His Ala Met Ala His Gin Leu Gly 
260 265 270 

Gly Leu r-yi: Asp Met Ala His Gly Val Al ^ Asn Ala Met Leu Leu Pro 
275 280 2B5 

His Val Glu Arg Tyr Asn M^t Leu Ser Asn Pro Lys Lys Phe Ala Asp 
29C 295 300 

lie Ala Glu Phe Met Gly Glu Asn lie Ssr Gly Leu Ser Val Met Glu 
305 310 31S 320 

Ala Ala Glu Lys Ala He Asn Ala Mer. Phe Arg I p.u Ser Glu Asp Val 
325 33C 335 

Gly He Pre Lys Sex Leu Lys Glu y.et 3iy :,ys :.4ln Glu Asp Phe 

^40 345 353 
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Glu His Met Aid Glu Leu Ala Leu Leu Asp Giy Asn Ala Phe Ser Asn 
355 360 365 

Pro Ary Lys Gly Asn Ala Lys Asp I^e lie Asn lie Phe Lys Aia Ala 375 
3 8 0 3 7 0 

Tyr 

385 

<210> 9 
<211> 3 5 
<2L2> ADN 

<213> Sequence artificielle 
<220> 

<223> Description de la sequence art i f i ciel 1 e : Amorce 

<400> 9 

cgcggatccg tqactggagg agtaaaaarg araag 35 



<21C> 10 
<211> 40 

<212> ADN 

<213^ Seqijence artificielle 
<22D> 

c223 > Eesrription de la sequence art i f ic icll e Amerce 
< 4 J 0 > 10 

tccccccggg gaatccttta aataqcatta att r aag- 40 



